A gas-blending system was constructed for producing hydrogen fluoride-air mixtures in the concentration range from 1 to 20 ppm for the purpose of calibrating analytical monitoring devices.
INTRODUCTION
A gas dilution system was constructed which permits the dilution of relatively high concentrations of hydrogen fluoride in air to known low concentrations in the range from 1 M were prepared by accurate dilution of the stock solution with 0.1 M KNO^in 100-ml volumetric flasks.
The KNO^is used to maintain the same ionic strength as the 0.1 M NaOH absorbing solution.
The NaF solutions are stored in polyethylene containers. Figure 6 shows a typical calibration curve. These solutions were measured periodically and the millivolt readings obtained are presented in Table 1 . Therefore, it appears that the analytical system is not the major cause of the imprecision.
To obtain more definitive information on the cause of the deviation between the observed and calculated values, experiments were performed in which the HF bulk mixture was analyzed under different conditions of flow rate.
The results are plotted in Figure 9 and summarized in Table 3 .
Another experiment was performed to further characterize this behavior. This consisted of preparing a bulk mixture in "super-dry" nitrogen at a 40 ppm HF concentration level and comparing the HF measurements from the manifold of the dilution system with measurements made directly from the cylinder as shown in Figure 10 .
Super-dry nitrogen was used to prepare this Table 3 and indicated by a broken line in Figure 9 suggests that low flow rates may result in decreased concentrations in the manifold by an adsorptive or reactive means. A minimum flow rate of 500 ml/min appears to be required to maintain a stable concentration in the manifold. These results show that even after flushing the dilution system for 20 minutes (C in Figure 11 ) at a high flow rate the mean result is 13 percent less than the average found when using the Teflon impinger only.
The stability of the HF concentration generated over an eight hour working day, was investigated. These results are plotted in Figure 12 .
The average value to be compared with a predicted value of 12.8 ppm was 14.2 ppm with a relative standard deviation of 0.8 ppm. Calibration Curve for Fluoride Ion. 
